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Available online 18 July 2017People with epilepsy (PWE) are highly likely to suffer from sexual dysfunction, and dealing with this issue is a
challenge for healthcare providers. Unfortunately, there is no theory-driven study that has investigated the
counseling practice of healthcare providers for sexual problems in PWE. Therefore, we decided to apply the
well-established Theory of Planned Behavior (TPB) to examine factors associatedwith healthcare providers' sex-
ual counseling in PWE. Apart from TPB, perceived barriers toward providing counseling could be a possible factor
that needs to be investigated as well. Therefore, two models explaining sexual counseling practice were pro-
posed. Model 1 included only TPB andModel 2 included TPB incorporated with perceived barriers. Five hundred
ﬁfty-nine Iranian healthcare professionals responsible for PWE were recruited across several neurology clinics
and asked to complete TPB-speciﬁc questionnaires. The same healthcare professionals were asked to complete
an additional questionnaire on their attitudes toward sexual counseling 18 months later. Structural equation
modeling suggested Model 2 to be more useful in explaining sexual counseling practice compared with Model 1.
Moreover, attitude and perceived behavioral control showed stronger associations with behavioral intention,
whereas subjective norm showedweaker associations. The associations were similar across different healthcare
professionals (i.e., medical doctors vs. nurses). In conclusion, TPB incorporated with perceived barriers might be
a useful theory for different types of healthcare providers to improve and enhance sexual counseling practice.
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Theory of Planned Behavior1. Introduction
Sexuality is an integral part of people's lives and is signiﬁcantly relat-
ed to quality of life [1]. Individuals suffering from chronic diseases or
conditions such as epilepsy tend to show impaired sexual functioning
and consequently diminished quality of life. According to previous epi-
demiologic studies, 20–30% of womenwith epilepsy report some sort of
sexual problem, such as decreased libido, reduced sexual arousal, and/or
infrequent orgasms [2]. Similarly, around 30% of men with epilepsyne, LTG; People with epilepsy,
; Sexual Attitudes and Beliefs
andardized root mean square
ed Behavior, TPB.
ealth Research Center, Qazvin
Qazvin, 3419759811, Islamic
our).report erectile dysfunction [3,4]. Although the exact mechanisms by
which epilepsy can cause sexual problems remain unknown, sexual
impairment is most likely caused by a multitude of factors, such as
anxiety, stigmatization, epileptic activity in the cortex, general impact
of the disease on health, and side effects of certain antiepileptic drugs
[2,5–11]. In terms of side effects, for example, the negative effects of
the novel antiepileptic drug lamotrigine (LTG) on sexual functioning
have recently been demonstrated [12]. A pharmacological review
suggested that LTG has the ability to inhibit voltage-gated sodium
channels, consequently suppressing glutamate release and enhancing
the action of gamma-aminobutyric acid [13]. Secondary to these actions,
LTG may induce persistent genital arousal disorder through altering
brain excitatory transmission and ﬁnally result in an unbalance of the
dopamine/serotonin ratio [14]. Because of the detrimental effects on
quality of life, healthcare providers should be aware of the potential-
ly impairing effects of epilepsy on sexuality and should address this in
people with epilepsy (PWE) from a very early stage in the treatment
process.
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healthcare providers [15,16], and different types of barriers have been
identiﬁed providing possible explanations on why sexuality is not
routinely considered and addressed in the treatment process [17–19].
To the best of our knowledge, however, no studies have explored
speciﬁc theories underlying counseling practice of healthcare providers
and how these could inﬂuence sexual counseling in PWE. Therefore, the
aim of the present study was to use the Theory of Planned Behavior
(TPB) to investigate and examine factors associated with healthcare
providers' sexual counseling in PWE. The reasons for using TPB include
the following: (1) other studies on PWE showed that TPB is an appropri-
ate theory to explain patients' drug compliance [20] and help-seeking
behaviors [21] and (2) TPB can explain healthcare providers' intention
to provide health service [22].
The Theory of Planned Behavior is based on the Theory of Reasoned
Action [23] and is frequently applied to predict behaviors or behavioral
change using four key elements: attitude, subjective norm, perceived
behavioral control, and behavioral intention [24]. Attitude describes
a person's positive or negative judgment toward their behaviors.
Subjective norm refers to the approval or disapproval of these behaviors
in the person's environment as perceived by the person. Perceived
behavioral control represents the level of control toward the behaviors
that a person feels he or she has [24,25]. In terms of the clinical practice
in epilepsy care and especially in view of sexual counseling, attitude
refers to how healthcare providers judge their services of sexual
counseling. Subjective norm refers to how healthcare providers per-
ceive the opinions of their environment on providing sexual counseling.
Finally, perceived behavioral control refers to how healthcare providers
have control over providing sexual counseling to PWE. Overall, the
three aforementioned elements are postulated to inﬂuence and shape
the ﬁnal behavior and/or cause behavioral change, a process that is
mediated by behavioral intention (e.g., whether the healthcare pro-
viders intend or do not intend to provide sexual counseling). In other
words, attitude, subjective norm, and perceived behavioral control
may inﬂuence a person's intention to perform a speciﬁc behavior,
and engagement in such a behavior is mainly inﬂuenced by levels of
intention.
In addition to TPB, we propose the examination of an alternative
model that includes TPB and a factor called “perceived barriers”. Two
key arguments justify the inclusion of this additional factor. First,
although TPB has been found to be useful in explaining health behaviors
among different populations [20,22,26–31], one of its major limitations
is its parsimony, especially because TPB relies only on three key ele-
ments to explain behavioral intention [32]. Second, perceived barriers
have been identiﬁed as possible factors hindering the delivery of sexualAttitude 
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Fig. 1. The Theory of Planned Behavior Model on counseling practice. Note: *p bcounseling [15,17]. Consequently, we decided to incorporate perceived
barriers as an underlying factor into the original TPB theory. More spe-
ciﬁcally, we hypothesized that perceived barriers would be associated
with behavioral intention and with sexual counseling practice.
The general aim of the present study was to examine the usefulness
of TPB (Fig. 1) and TPB with perceived barriers (Fig. 2) in explaining
attitudes toward sexual counseling in an Iranian sample of healthcare
providers (including neurosurgeons, neurologists, and nurses) dealing
with PWE. Additionally, we were interested in whether different
healthcare professionals (i.e., medical doctors vs. nurses) interpret the
TPB model or the TPB model incorporated with perceived barriers
similarly.
2. Materials and methods
The study was conducted in ten neurology clinics across seven uni-
versity hospitals in Tehran, Qazvin, Isfahan, Mahshad, Kashan, Tabriz,
and Yazd. The procedure was approved by the research ethical commit-
tee of Qazvin University of Medical Sciences. All participants provided
written consent prior to participating in the study.
2.1. Participants and procedures
Study participants were healthcare professionals (including neuro-
surgeons, neurologists, and nurses) responsible for PWE care in neurol-
ogy clinics. Individuals were included in the study if they had been
involved in providing services and care to PWE, including prevention,
diagnosis, treatment, and rehabilitation. Seven hundred ﬁfty question-
naires were distributed, and 74.5% of the participants responded to
the questionnaires (N = 559; detailed information of questionnaires
can be found in Sections 2.2.1–2.2.5). Eighteen months later, the same
participants completed another questionnaire asking about sexual
counseling practice (more details can be found in Section 2.2.6).
2.2. Main outcome measures
2.2.1. Attitudes toward providing sexual counseling
The 12-item Sexual Attitudes and Beliefs Survey (SABS) was devel-
oped by Reynolds and Magnan [33] to capture attitudes related to
clinical practice. Response options are on a ﬁve-point Likert-type scale,
ranging from 1 (strongly disagree) to 5 (strongly agree). The SABS
has demonstrated satisfactory internal consistency (α= 0.75–0.82)
and excellent test–retest reliability (r = 0.85) [34]. A higher SABS
score indicates stronger beliefs about providing sexual counseling.Counseling 
practice 
R2=0.455
.263***
 (df)=33.447 (5) 
p-value<0.001 
Comparative fit index=0.960 
Tucker-Lewis index=0.895 
Root mean square error of approximation (RMSEA)=0.102 
90%CI of RMESEA=0.071; 0.135 
Standardized root-mean-square residual=0.027 
χ2
0.05; **p b 0.01; ***p b 0.001; age, sex, and year of practice were controlled.
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Fig. 2.The Theory of PlannedBehaviorModel incorporatedwith perceived barriers on counseling practice.Note: *pb 0.05; **p b 0.01; ***pb 0.001; #p=0.067; age, sex, and year of practice
were controlled.
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be satisfactory (α= 0.82).
2.2.2. Subjective norm toward providing sexual counseling
Three items were used to measure subjective norms (e.g., “Profes-
sional colleagues think that I should talk with patients about their
sexuality”). Each item was rated on a ﬁve-point scale ranging from 1
(strongly disagree) to 5 (strongly agree), with a higher score indicating
a higher subjective norm perception. Internal consistency for this scale
in the present study was acceptable with a Cronbach's α of 0.80.
2.2.3. Perceived behavioral control toward providing sexual counseling
Three items were used to measure perceived behavioral control
(e.g., “I am conﬁdent that I can talkwith patients about their sexuality”).
Each item was rated on a ﬁve-point scale ranging from 1 (strongly
disagree) to 5 (strongly agree), with a higher score indicating more
perceived behavioral control. Internal consistency was α = 0.83 in
this study.
2.2.4. Behavioral intention of providing sexual counseling
Behavioral intention was measured using two items (e.g., “I intend
to talk with patients about their sexuality”). Each item was rated on
a ﬁve-point scale ranging from 1 (strongly disagree) to 5 (strongly
agree), with a higher score indicating more behavioral intention. Inter-
nal consistency was α= 0.79 in this study.
2.2.5. Perceived barriers toward providing sexual counseling
Seventeen items (e.g., “I do not have enough time to discuss sexual
problems”) were used to assess perceived barriers providing sexual
counseling for patients. All items were rated on a ﬁve-point Likert-
type scale ranging from 1 (strongly disagree) to 5 (strongly agree),
with a higher score indicating greater levels of perceived barriers to pro-
vide sexual counseling. Internal consistency wasα=0.83 in this study.
2.2.6. Sexual counseling practice
The practice on sexual counseling for PWE was assessed using
eight items. A sample item was “In the past year, with what percent-
age of your clients have you assessed their sexual health?” Four items
were scored on a 0–3 scale and four items on a 0–5 scale, resulting in
a ﬁnal score ranging from 0 to 32, with a higher score indicating a
better performance of a healthcare practitioner in terms of sexual
counseling [35].2.3. Statistical analysis
Descriptive statistics were used to explore participants' characteris-
tics and study variable distributions. Pearson correlations were further
computed to investigate the associations between the various instru-
ment scores. Structural equation modeling (SEM) was conducted to ex-
amine the ﬁt of two proposed models: the TPB-only model (Model 1,
Fig. 1) and the TPB-incorporated with perceived barriers model
(Model 2, Fig. 2). Next, Model 1 was compared with Model 2 to identify
the best performingmodel in explaining the data. The better performing
model was then used to test the path invariance across healthcare
professionals (medical doctors vs. nurses). Finally, the Sobel test [36]
was used to examine the mediating effects of behavioral intention in
the associations between the three or four independent variables
(i.e., attitude, perceived norm, and perceived behavioral control if
Model 1 performed better and additionally perceived barriers if Model 2
performed better) and the counseling practice. In addition, Sobel tests
were conducted for all participants if the path invariance was
supported and separately for medical doctors and nurses in case the
path invariance was not supported.
Maximum likelihood estimator was applied to all the models. Four
ﬁt indices were used to compare Model 1 with Model 2, including com-
parative ﬁt index (CFI) and Tucker–Lewis index (TLI) N0.9; root mean
square error of approximation (RMSEA), and standardized root mean
square residual (SRMR) b0.08 [37,38]. In cases where RMSEA was
over 0.08, we viewed RMSEA b0.10 as an alternative [39]. Moreover,
the four mentioned indices and a χ2 difference test were used to check
for path invariance with a nonsigniﬁcant χ2 difference test suggesting
path invariance.3. Results
The mean age of the healthcare professionals was 42.94 ±
7.43 years, with a greater proportion being males (n = 401; 71.1%).
More than half of the participantswere nurses (n=287; 51.3%), follow-
ed by neurologists (n = 169; 30.2%) and neurosurgeons (n = 103;
18.4%). Average years of practice experience were 6.44 ± 3.74 years.
The correlation matrix for the TPB elements (including attitude, subjec-
tive norm, perceived behavioral control, behavioral intention, and
counseling practice) and perceived barriers can be found in Table 1.
The strongest correlation was found between perceived behavioral
Table 1
Pearson correlations between the key factors of the Theory of Planned Behavior and perceived barriers.
Variables Mean (SD) r (N = 559)
2. 3. 4. 5. 6.
1. Attitude 3.97 (0.60) 0.399 0.600 0.497 −0.415 0.521
2. Subjective norm 3.25 (0.80) 0.426 0.371 −0.323 0.392
3. Perceived behavioral control 3.41 (1.05) 0.672 −0.518 0.642
4. Behavioral intention 3.54 (1.08) −0.505 0.574
5. Perceived barriers 3.32 (0.91) −0.497
6. Counseling practice 19.77 (9.02)
Note. p-values for all correlations were b0.001.
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subjective norm and perceived barriers (r =−0.32).
Results of Model 1 (TPB only) are illustrated in Fig. 1. Although two
of the ﬁt indices were excellent (CFI = 0.960 and SRMR = 0.027), the
other two indices were below the recommended values (TLI = 0.896
and RMSEA= 0.102). Therefore, Model 1 could not be regarded a satis-
factory model. Examination of the coefﬁcient of each TPB path inModel
1 showed that all coefﬁcients were signiﬁcant. Attitude, subjective
norm, and perceived behavioral control together explained 47% of
the variance in behavioral intention, and behavioral intention and
perceived behavioral control together explained 45.5% of the variance
in ﬁnal counseling practice. All the control variables included in the
model (i.e., age, sex, and year of practice) were not signiﬁcantly associ-
ated with counseling practice.
According to the ﬁt indices, Model 2 was regarded a nearly satisfac-
torymodel (CFI=0.971, TLI=0.912, and SRMR=0.021) except for the
slightly high RMSEA (0.089) (Fig. 2). However, the RMSEA was below
the alternative suggested cutoff of 0.10, therefore somewhat supporting
the better ﬁt of Model 2 compared with Model 1. Further examination
of the coefﬁcient of each TPB path in Model 2 found all coefﬁcients
to be signiﬁcant, except for the path coefﬁcient of subjective norm to
behavioral intention (standardized coefﬁcient = 0.063; p = 0.07).
Moreover, attitude, subjective norm, and perceived behavioral control
together explained 49.5% of the variance in behavioral intention;
behavioral intention and perceived behavioral control together ex-
plained 47.8% of the variance in counseling practice. All of the included
control variables (i.e., age, sex, and year of practice) were not signiﬁ-
cantly associated with counseling practice.
Because Model 2 showed a better ﬁt than Model 1, it was used as
the baseline model to test path invariance between medical doctors
(including neurosurgeons and neurologists) and nurses. Results indicat-
ed that oneﬁt index in the constrainedmodel (CFI=0.960)was slightly
worse than that of the conﬁgural model (CFI = 0.964), and that
the other ﬁt indices of the constrained model (TLI = 0.940, SRMR =
0.028, and RMSEA = 0.074) were even better compared with those
of the conﬁgural model (TLI = 0.893, SRMR = 0.022, and RMSEA =
0.099) (Table 2). In addition, χ2 difference test resulted in no signiﬁ-
cant difference between the conﬁgural and the constrained modelTable 2
Path invariance across healthcare professionals (medical doctors vs. nurses).
Fit index Model 2a Model 2b
χ2 (df) 37.161 (10)⁎ 50.609 (20)⁎
Comparative ﬁt index 0.964 0.960
Tucker–Lewis index 0.893 0.940
Root mean square error of approximation (RMSEA) 0.099 0.074
90% CI of RMSEA 0.066; 0.134 0.049; 0.100
Standardized root-mean-square residual 0.022 0.028
Model 2a = Conﬁgural model of Model 2 (see Fig. 2); that is, freely estimated path
coefﬁcients across healthcare professionals.
Model 2b =Model 2 with all path coefﬁcients constrained to be equal across healthcare
professionals.
⁎ p b 0.001.(Δχ2 = 13.448, df = 10; p = 0.20), indicating path invariance
between medical doctors and nurses.
After ensuring path invariance between healthcare professionals,
the mediating effects of behavioral intention were explored next.
According to the Sobel tests (Table 3), attitude (standardized
coefﬁcient = 0.022; p = 0.02), perceived behavioral control (stan-
dardized coefﬁcient = 0.102; p b 0.001), and perceived barriers
(standardized coefﬁcient = −0.040; p b 0.001) showed indirect
associations with counseling practice through behavioral intention.
However, no indirect association between subjective norm and
counseling practice (standardized coefﬁcient = 0.013; p = 0.086)
could be detected.
4. Discussion
To the best of our knowledge, this is the ﬁrst study using TPB to
explore sexual counseling practice of healthcare providers for their pa-
tients with epilepsy. Results indicated that TPB is not sufﬁcient in
explaining the sexual counseling practice as evidenced by the poor
model ﬁt. The alternative model with inclusion of perceived barriers
to the basic TPB model provided a better explanation of the data,
resulting in a more adequate model ﬁt (CFI = 0.971, TLI = 0.912,
SRMR = 0.021, and RMSEA = 0.089). In addition, the alternative
model showed that nearly half of the variance in behavioral intention
(i.e., the intention on providing sexual counseling) and nearly half of
the variance in providing sexual counseling could be explained by the
factors (attitude, subjective norm, perceived behavioral control, behav-
ioral intention perceived barriers). It therefore seems that the key TPB
elements as well as perceived barriers are critical factors for healthcare
providers in conducting and including sexual counseling into their prac-
tice. Another important ﬁnding of our study is that this model was in-
variant across medical doctors (including neurosurgeons and
neurologists) and nurses. In other words, the model has the potential
to be applied to different healthcare providers.
Generally speaking, our main ﬁndings are in accordance with previ-
ous studies on PWE showing strong links between attitude and behav-
ioral intention [20,21] and between perceived behavioral control and
behavioral intention. Overall, study ﬁndings on the association between
subjective norm and behavioral intention in PWE tend to be contradic-
tory. Our results correspond to the ﬁndings of Lin et al. [20] reporting
no association between subjective norm and behavioral intention, but
not another study reporting signiﬁcant correlation between the two el-
ements [21]. Despite the often contradictory results, the studiesTable 3
Sobel tests for mediated effects through behavioral intention in Model 2 (N = 559).
Independent variable Std. coefﬁcient Coefﬁcient SE p-value
Perceived barriers −0.040 −0.395 0.110 b0.001
Attitude 0.022 0.324 0.140 0.020
Subjective norm 0.013 0.149 0.087 0.086
Perceived behavioral control 0.102 0.880 0.194 b0.001
Note. Std. coefﬁcient = standardized coefﬁcient.
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ioral intention consistently report weaker associations of behavioral in-
tention compared with the other two factors attitude and behavioral
control [20,21]. Similarﬁndings have been supported by other TPB stud-
ies across different populations [26,27]. We suggest two possible rea-
sons: ﬁrst, in agreement with Lin et al. [20], healthcare providers in
our study scored relatively high in attitude and perceived behavioral
control, making them feel positive about their control over providing
counseling practice. Given these positive beliefs, it is possible that
the association between subjective norm and the intention to pro-
vide sexual counseling practice could consequently be reduced.
Second, healthcare providers conduct different types of counseling
(e.g., auxiliary service and core clinical service), and the levels of
subjective norm vary depending on the different services (e.g., the
environment may not expect a healthcare provider to provide auxil-
iary service but only core clinical service). Indeed, a nonsigniﬁcant
correlation between subjective norm and the intention to provide
auxiliary service and a signiﬁcant correlation between subjective
norm and the intention to provide core clinical service were previously
found in a group of pharmacists [22]. As a result, the association be-
tween subjective norm and intention to provide sexual counseling
might be weakened.
In addition to TPB, we found perceived barriers to be a relevant
factor linked tobehavioral intention and actual sexual counseling. Previ-
ous study ﬁndings suggest that perceived barriers can hinder PWE to
actively seek help for their sexual problems [21,40], and these ﬁndings
can be extended from patients to their healthcare providers: healthcare
providers may encounter a set of difﬁculties (e.g., time constraint) to
provide such services to PWE. Therefore, additional work on resolving
these barriers for healthcare providers is needed.
Given that our results endorsed the alternative model (i.e., the TPB
model incorporated with perceived barriers), the question arises as to
the practical value of this model and how it can be used for healthcare
professionals. For every discipline, professionals are trained in a speciﬁc
way to achieve professionalism [41], and these different trainings may
shape and produce different types of attitudes and beliefs. Therefore,
empirical evidence is needed to ensure that the TPB model with per-
ceived barriers is suitable for different healthcare providers, especially
for the two main groups of medical doctors and nurses. Results from
our path invariance analyses provide some answer by suggesting that
the model applies to both groups equally. Therefore, training programs
aimed at shaping the TPB elements (i.e., attitudes and perceived behav-
ioral control) and reducing perceived barriers can potentially be useful
to train healthcare providers across disciplines and help them change
their attitudes toward sex counseling for PWE.
Tailored programs aiming at attitude shaping, enhancement of
perceived behavioral control, and reduction of perceived barriers are
needed for different healthcare providers so that they learn how to
effectively provide PWE with sexual counseling in order to increase
their sexual health and sexual quality of life. This can be achieved by
means of various approaches. For example, psychoeducation for
healthcare providers can help them shape their attitudes by sensitizing
them toward the presence of sexual problems in PWE and helping them
understand the importance of sexual health for overall quality of
life [16]. Furthermore, brainstorming over action planning to set up
strategies on how to efﬁciently provide sexual counseling might en-
hance their perceived behavioral control [28–30,32]. Finally, performing
so-called coping planning (e.g., let them think about all the potential
barriers and possible solutions in providing sexual counseling) could
help decrease the burden of perceived barriers [28–30,32].
5. Limitations and conclusions
Some limitations to the present study need to be considered. First,
we were unable to control for all possible confounders that could inter-
fere with sexual counseling practice because of the unavailability ofthe data and the speciﬁc study design. For example, we were unable
to control for any life events (e.g., an important relative passed away)
and/or affective state of the healthcare provider (e.g., being in a happy
or a sad mood). Second, given that the participants of this study were
neurosurgeons, neurologists, and nurses, our results cannot be general-
ized to other healthcare professionals. Third, sexual counseling practice
was measured using self-report. Therefore, social desirability may have
introduced a reporting bias and led to overestimation of sexual counsel-
ing. Future work using more objective measures on sexual counseling
practice (e.g., using medical records to retrieve service data on sexual
counseling) may prevent such biases.
In conclusion, attitude, perceived behavioral control, and perceived
barriers were associated with sexual counseling practice and mediated
through behavioral intention in healthcare providers. Behavioral
intention together with perceived behavioral control and perceived
barriers might be linked directly to actual sexual counseling. The
abovementioned paths were invariant across medical doctors and
nurses. Based on these ﬁndings, speciﬁc training programs for medical
doctors and nurses can be developed, which will help them understand
the importance of dealing with sexual concerns in PWE and improve
their services in providing sexual counseling.Acknowledgements
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